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(57)Abstract: 

PROBLEM TO BE SOLVED: To lessen an irregularity in the resistance value of 
an NTC thermistor element and to make low the resistance of the thermistor 
element by method wherein first counter electrodes are arranged in such a way 
that at least each one part of the first opposed electrodes is superposed on 
internal electrodes, which are separated from each other via each thermistor 
layer and are respectively connected with potentials reverse to each other at 



positions of different heights, in the thickness direction. 
SOLUTION: An internal electrode consisting of first and second opposed 
electrodes 3a and 3b is formed at a position of a certain height and internal 
electrodes, which respectively consist of a first and second counter electrodes 4a 
and 4b, first and second counter electrodes 5a and 5b and first and second 
counter electrodes 6a and 7b, are formed under the lower part of the internal 
electrode consisting of the electrodes 3a and 3b. In the internal electrodes, the 
first counter electrodes 3a to 6a and the second counter electrodes 3b to 6b are 
arranged opposing to each other with each gap between them on the same 
plane. The electrode 3a is superposed on the electrode 4a of the internal 
electrode adjacent to the thickness direction with a ceramic layer 2a between 
them. The electrode 4a is superposed on the electrode 5a with a ceramic layer 
2b between them. The electrode 5a is superposed on the electrode 6a with a 
ceramic layer 2c between them. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The thermistor element assembly which consists of an NTC thermistor 
ingredient, and two or more internal electrodes by which were separated and the 
laminating was carried out through the thermistor layer into said thermistor 
element assembly, In the 1st formed in the outside surface of said thermistor 
element assembly, and an NTC thermistor component equipped with the 2nd 
external electrode At least one internal electrode has a gap separated, and 
counters on the same flat surface. It has the 1st and 2nd counterelectrode by 
which each end was connected to one way each of the said 1st and 2nd external 
electrode. The NTC thermistor component characterized by being located so that 
said a part of 1st counterelectrode [ at least ] may lap in the 1st counterelectrode 
or internal electrode, and thickness direction which are connected to the opposite 
potential of a different height location separated through the thermistor layer. 
[Claim 2] The internal electrode which consists of said 1st and 2nd 
counterelectrode is said NTC thermistor component according to claim 1 
arranged among the internal electrodes of a layer at both the maximum upper 



layer, and lowest both [ one side or ]. [ two or more ] 

[Claim 3] The NTC thermistor component according to claim 1 or 2 which has the 
1st and 2nd counterelectrode with which all the internal electrodes had the gap 
separated, and countered on the same flat surface, and is located so that it may 
overlap in the 1st counterelectrode and thickness direction which are connected 
to the opposite potential of the height location where a part of each 1st 
counterelectrode [ at least ] has a thermistor layer separated in, and they differ. 
[Claim 4] An NTC thermistor component given in any of claims 1-3 which the 1st 
external electrode is formed in the 1st end face of a thermistor component, and 
the 2nd external electrode is formed in the 2nd end face of a thermistor 
component, and are arranged so that the counterelectrode connected to the 1st 
or 2nd external electrode may not lap with the 2nd or 1st external electrode in the 
thickness direction they are. 

[Claim 5] An NTC thermistor component given in any of claims 1-4 by which 
distance of the 1st or 2nd external electrode and the internal electrode connected 
to the 2nd or 1st external electrode is made larger than the magnitude of said 
gap between the 1st of this internal electrode, and the 2nd counterelectrode in 
the internal electrode which has said 1st and 2nd counterelectrode they are. 
[Claim 6] The NTC thermistor component given in any of claims 1-5 they are 
carried out if the width of face of the 1st counterelectrode is other width of face 
and ** of an internal electrode which have been arranged so that it may overlap 
in the thickness direction through a thermistor component. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the NTC 
thermistor component which comes to arrange two or more internal electrodes in 
a thermistor element assembly in a detail more about the NTC thermistor 
component which has a negative temperature coefficient of resistance. 
[0002] 

[Description of the Prior Art] The NTC thermistor component is broadly used, in 
order to detect the temperature of ambient temperature, a solid-state, a liquid, 
etc., or in order to compensate change of the circuit by temperature, or a 
components property. 

[0003] Conventionally, the thing of the opposed type which comes to carry out 
opposite arrangement of the electrode on the same flat surface, and the 
laminating mold which comes to carry out the laminating of two or more internal 
electrodes to a list into a thermistor element assembly is known as a chip mold 
NTC thermistor component (Japanese Patent Application No. No. 250050 [ two 
to ], Japanese Patent Application No. No. 279913 [ 60 to ], etc.). The structure of 
these NTC thermistor components is explained with reference to drawing 1 1 - 
drawing 13 R> 3. 

[0004] Drawing 1 1 is the sectional view showing the conventional NTC thermistor 
component of an opposed type. The NTC thermistor component 61 has the 
thermistor element assembly 62 which consists of a sintered compact obtained 
using transition-metals element oxides, such as nickel oxide and cobalt oxide, 
two or more sorts. Into the thermistor element assembly 62, as an internal 
electrode, counterelectrodes 63 and 64 separate a predetermined gap and 



opposite arrangement is carried out in a certain height location. 
[0005] The external electrode 65 is formed in the one side end face of the 
thermistor element assembly 62, and the external electrode 66 is formed in the 
another side end face. The external electrode 65 is connected to a 
counterelectrode 63, and the external electrode 66 is connected to the 
counterelectrode 64. Resistance is determined with this NTC thermistor 
component 61 by the gap between a counterelectrode 63 and 64. Moreover, if 
counterelectrodes 63 and 64 are correctly formed on the green sheet used in 
case the thermistor element assembly 62 is obtained in order for what is 
necessary to be just to form counterelectrodes 63 and 64 on the same flat 
surface, resistance is controllable with high precision. 
[0006] Drawing 12 is the sectional view showing other examples of the 
conventional opposed type NTC thermistor component. In addition to 
counterelectrodes 63 and 64, with the NTC thermistor component 67, 
Counterelectrodes 68a, 68b-70a and 70b are formed as two or more internal 
electrodes in the thermistor element assembly 62. That is, in four height locations, 
Counterelectrodes 63, 64-70a and 70b are formed [ in the thermistor element 
assembly 62 ], respectively. 

[0007] Drawing 13 is the sectional view showing the conventional laminating 
mold NTC thermistor component. The NTC thermistor component 71 has the 
structure arranged so that two or more internal electrodes 73-75 may be 
overlapped through a thermistor layer in the thermistor element assembly 72. 
Internal electrodes 73 and 75 are connected to the external electrode 76 of the 
thermistor element assembly 72 formed in the end face on the other hand. The 
internal electrode 74 is connected to the external electrode 77 formed in the 
another side end face of the thermistor element assembly 72. 
[0008] With the NTC thermistor component 71, the NTC thermistor component 
71 which resistance is determined between internal electrodes 73 and 75 and an 
internal electrode 74, therefore has small resistance can be offered. 
[0009] 



[Problem(s) to be Solved by the Invention] With the conventional opposed type 
NTC thermistor components 61 and 67, although resistance could be controlled 
with high precision, the limit was in low resistance-ization. That is, if width of face 
of the above-mentioned gap between a counterelectrode 63 and 64 or between 
Counterelectrodes 63, 64-70a and 70b is made small, although resistance can 
be made small, if the width of face of a gap becomes small, it will become easy 
to produce a short circuit. Therefore, it was difficult for a limit to be in low 
resistance-ization and for resistance to produce a small NTC thermistor 
component. 

[0010] In addition, the problem of influencing not a little also had the dimension 
prolonged in the direction to which the both-ends side of the thermistor element 
assembly 62 of the external electrodes 65 and 66 is connected in the resistance 
acquired from the resistance between the external electrode 65 and 66 serving 
as Counterelectrodes 63, 64-70a, and 70b and parallel resistance. 
[001 1] On the other hand, there was a problem that resistance differed in the 
laminating mold NTC thermistor component 71 with the superposition precision 
of the green sheet with which thickness dispersion and the internal electrodes 
73-75 of a green sheet for manufacture of what can achieve low resistance- 
ization by increasing the number of laminatings of internal electrodes 73-75 are 
formed etc. Therefore, although the NTC thermistor component of low resistance 
could be offered, the more it formed low resistance, the more dispersion in the 
resistance by the factor on the above-mentioned process had become a problem. 
The purpose of this invention has dispersion in resistance in offering the NTC 
thermistor component of low resistance few. 
[0012] 

[Means for Solving the Problem] The thermistor element assembly with which 
invention according to claim 1 consists of an NTC thermistor ingredient, In the 
NTC thermistor component which is separated through a thermistor layer in said 
thermistor element assembly, and is equipped with two or more internal 
electrodes by which the laminating was carried out, and the 1st and 2nd external 



electrode formed at the outside surface of said thermistor element assembly At 
least one internal electrode has a gap separated, and counters on the same flat 
surface. It has the 1st and 2nd counterelectrode by which each end was 
connected to one way each of the said 1st and 2nd external electrode. Said a 
part of 1st counterelectrode [ at least ] is the NTC thermistor component 
characterized by being located so that it may lap in the 1st counterelectrode or 
internal electrode, and thickness direction which are connected to the opposite 
potential of a different height location separated through the thermistor layer. 
[0013] In invention according to claim 1, the internal electrode according to claim 
2 which consists of the 1st and 2nd counterelectrode is preferably arranged 
among the internal electrodes of two or more layers like at both the maximum 
upper layer, and lowest both [ one side or ]. 

[0014] With the NTC thermistor component concerning invention according to 
claim 1 or 2, preferably, it has the 1st and 2nd counterelectrode according to 
claim 3 with which all the internal electrodes had the gap separated, and 
countered on the same flat surface like, and it is located so that it may overlap in 
the 1st counterelectrode and thickness direction which are connected to the 
opposite potential of the height location where a part of each 1st 
counterelectrode [ at least ] has a thermistor layer separated in, and they differ. 
[0015] In an NTC thermistor component [ in / in invention according to claim 4 / 
invention given in any of claims 1-3 they are] The 1st external electrode is 
formed in the 1st end face of a thermistor component, and the 2nd external 
electrode is formed in the 2nd end face of a thermistor component. It is 
characterized by being arranged so that the counterelectrode connected to the 
1st or 2nd external electrode may not lap with the 2nd or 1st external electrode in 
the thickness direction. 

[0016] Moreover, the NTC thermistor component concerning invention according 
to claim 5 In the internal electrode which has said 1st and 2nd counterelectrode 
in an NTC thermistor component given in any of claims 1-4 they are Distance of 
the 1st or 2nd external electrode and the internal electrode connected to the 2nd 



or 1st external electrode is characterized by being made larger than the 
magnitude of said gap between the 1st of this internal electrode, and the 2nd 
counterelectrode. 

[0017] The NTC thermistor component concerning invention according to claim 6 
is characterized by being carried out if the width of face of the 1st 
counterelectrode is other width of face and ** of an internal electrode which have 
been arranged so that it may overlap in the thickness direction through a 
thermistor component in an NTC thermistor component given in any of claims 1-5 
they are. 
[0018] 

[Embodiment of the Invention] Hereafter, this invention is clarified by explaining 
the un-limiting-example of this invention, referring to a drawing. 
[0019] (The 1st example) Drawing 1 is the sectional view of the NTC thermistor 
component concerning the 1st example of this invention. The NTC thermistor 
component 1 is constituted using the rectangular parallelepiped-like thermistor 
element assembly 2. The thermistor element assembly 2 is a sintered compact 
constituted using the oxide of transition-metals elements, such as nickel, cobalt, 
and copper, two or more sorts. The thermistor element assembly 2 is obtained by 
carrying out two or more sheet laminating of the ceramic green sheet with which 
the below-mentioned ceramic green sheet and below-mentioned internal 
electrode which come to form an internal electrode in a top face are not formed, 
and calcinating the obtained layered product. 

[0020] In the thermistor element assembly 2, two or more internal electrodes 
which separate a predetermined gap and come to carry out opposite 
arrangement of the 1st and 2nd counterelectrode on the same flat surface are 
formed. That is, the internal electrode which consists of the 1st counterelectrode 
3a and the 2nd counterelectrode 3b is formed in a certain height location, and 
each of that internal electrode that consists of the 1st counterelectrode 4a, the 
2nd counterelectrode 4b, the 1st counterelectrode 5a, the 2nd counterelectrode 
5b and the 1st counterelectrode 6a, and the 2nd counterelectrode 6b caudad, 



respectively is formed. 

[0021] In each internal electrode, on the same flat surface, the 1st 
counterelectrode 3a, 4a, 5a, and 6a and the 2nd counterelectrode 3b, 4b, 5b, 
and 6b separate a gap, and opposite arrangement is carried out. Therefore, the 
resistance determined in the opposite distance between the gap dimension g, i.e., 
the 1st, and 2nd counterelectrode can be kept highly precise if the 1st and 2nd 
counterelectrode 3a and 3b is formed by printing of conductive paste on a 
ceramic green sheet. 

[0022] On the other hand, 1st counterelectrode 3a overlaps 1st counterelectrode 
4a of the internal electrode which separates ceramic layer 2a and adjoins in the 
thickness direction. Similarly, 1st counterelectrode 4a also overlaps 1st 
downward counterelectrode 5a. Moreover, 1st counterelectrode 5a also overlaps 
1st counterelectrode 6a of the lower part. 

[0023] As mentioned above, since the 1st counterelectrode 3a-6a separates 
ceramic layer 2a, 2b, and 2c partially and laps, in the part shown with the 
notation B of drawing 1 , resistance is taken out like a laminating mold thermistor 
component in these counterelectrodes 3a-6a. 

[0024] Therefore, in the NTC thermistor component 1, when attaining low 
resistance-ization, resistance can be made small by increasing the number of 
laminatings of the 1st counterelectrode 3a-6a. Moreover, in the opposed type 
part shown by A as mentioned above, although resistance is taken out by the 
gap, since this gap dimension g can be controlled with high precision, it can 
reduce dispersion in resistance. 

[0025] That is, the small NTC thermistor component 1 of dispersion in resistance 
may be offered small [ resistance ] by combining the structure of the conventional 
opposed type NTC thermistor component, and the structure of a laminating mold 
NTC thermistor component. 

[0026] On the occasion of manufacture of the NTC thermistor component 1, the 
ceramic green sheet of two or more sheets which consists of a thermistor 
ingredient which functions as an NTC thermistor is prepared. A perspective view 



shows some of these ceramic green sheets to drawing 2 . 
[0027] As for the electrode, the flat-surface configuration is not printed by the top 
face of rectangular ceramic green sheet 9a. In order to form the 1st 
counterelectrode 3a and 2nd counterelectrode 3b on ceramic green sheet 9b, 
Ag-Pd powder content conductive paste is printed corresponding to these 
counterelectrodes 3a and 3b. Similarly, on ceramic green sheet 9c and 9d, the 
1st Counterelectrodes 4a and 5a and 2nd counterelectrode 4b and 5b are printed. 
In addition, although not illustrated in drawing 2 , it is printed on the same 
ceramic green sheet also about the counterelectrodes 6a and 6b shown in 
drawing 1 . 

[0028] Next, as shown in drawing 3 , a laminating is carried out and the 
thermistor element assembly 2 is obtained for the ceramic green sheets 9a, 9b, 
and 9c of two or more sheets, and 9d.... by really calcinating. In this case, 
ceramic green sheet 9a by which the internal electrode shown in drawing 2 is not 
printed is used the proper number of sheets in the upper part of the thermistor 
element assembly 2, and a lower part. 

[0029] Next, the 2nd external electrode 8 is formed so that the 2d of the 1st end 
face of the thermistor element assembly 2 of drawing 1 may be covered and 2nd 
end-face 2e may be covered for the 1st external electrode 7. Formation of the 
external electrodes 7 and 8 applies conductive powder content conductive paste 
like Ag, and is performed by the ability being burned. In this case, the 1st and 
2nd external electrode 7 and 8 is formed so that not only the end faces 2d and 2e 
of the thermistor element assembly 2 but the top face, inferior surface of tongue, 
and both-sides side to which end faces 2d and 2e are connected may be 
reached. In drawing 1 , the part which has reached the top face and inferior 
surface of tongue of the external electrodes 7 and 8 is illustrated. Besides, 
hereafter, an external electrode wears the part which has reached the both-sides 
side at the field and the inferior-surface-of-tongue list, and let them be Sections 
7a and 8a. 

[0030] The 1st Counterelectrodes 3a and 5a and 2nd counterelectrode 4b and 6b 



are connected to the 1st external electrode 7, and the 1st Counterelectrodes 4a 
and 6a and 2nd counterelectrode 3b and 5b are electrically connected to the 2nd 
external electrode 8. 

[0031] In addition, the 1st counterelectrode 3a, 4a, and 5a consists of drawing 2 
so that it may have equal width of face altogether. In addition, the width of face of 
the 1st counterelectrode shall mean the dimension of the 1st counterelectrode of 
the direction to which the both-ends sides 2d and 2e of the thermistor element 
assembly 2 are connected, and the direction which intersects perpendicularly 
here. 

[0032] On the other hand, dispersion in the resistance acquired can be further 
reduced by changing more preferably the width of face of the 1st 
counterelectrode which overlaps through a thermistor layer. That is, as shown in 
drawing 4 (a) and (b), when width of face of 1st counterelectrode 5a is made 
larger than the width of face of 1st counterelectrode 6a which overlaps 1st 
counterelectrode 5a through a thermistor layer, dispersion in the resistance 
resulting from the laminating gap in the cross direction can be reduced. That is, 
since the lap area between the 1st counterelectrode 5a and 6a is not changed as 
long as 1st counterelectrode 6a is located in the field which projected 1st 
counterelectrode 5a caudad even if it is the case where a printing gap and a 
laminating gap arise crosswise on the occasion of printing of a laminating or 
Counterelectrodes 5a and 6a, dispersion in the resistance resulting from the 
above-mentioned printing gap or a laminating gap can be prevented. 
[0033] Moreover, the connection three a1 which results in full [ of a ceramic 
green sheet ] in formation of the 1st and 2nd counterelectrode 3a and 3b in the 
part which stands in a row in the edge of ceramic green sheet 9b as shown in 
drawing 5 (a) and three b1 You may prepare. Thus, a connection three a1 and 
three b1 By preparing, the dependability of electrical installation with the external 
electrodes 7 and 8 of the 1st and 2nd counterelectrode 3a and 3b can be raised. 
And since, as for a part for the principal part of the 1st and 2nd counterelectrode 
3a and 3b, width of face is narrowed rather than ceramic green sheet 9b, 



moisture resistance is also raised. 

[0034] Furthermore, the electrode finger three a2 which the 1st and 2nd 
counterelectrode 3a and 3b puts in a tip side mutually in between as shown in 
drawing 5 (b) and three b2 It is good also as the shape of a sinking comb which it 
has. Thus, low resistance-ization can be further attained by making the 1st and 
2nd counterelectrode 3a and 3b counter in the shape of a sinking comb. 
[0035] Next, based on the concrete example of an experiment, according to the 
NTC thermistor component of the 1st example, even when low resistance-ization 
is attained, it is shown that dispersion in resistance can be reduced. Since the 
thermistor element assembly 2 was constituted, the ceramic green sheet of two 
or more sheets which makes the oxide of Mn, nickel, and Co a subject was 
prepared, and the 1st and 2nd counterelectrode 3a, 3b-6a and the ceramic green 
sheet which comes to print 6b, respectively were produced on the top face. The 
laminating of the ceramic green sheets 9a-9d ( drawing 3 ) with which the 1st and 
2nd counterelectrode was printed was carried out, and the laminating of the 
ceramic green sheet 9a of the proper number of sheets which is not printing the 
counterelectrode further was carried out up and down. 
[0036] The external electrodes 7 and 8 were formed by calcinating the layered 
product obtained as mentioned above, applying the electrode which consists of 
Ag to the obtained thermistor element assembly, and being burned on it. Various 
the numbers of laminatings of the internal electrode which produces the NTC 
thermistor component of the 1st example as mentioned above, and consists of 
the 1st and 2nd counterelectrode were changed, and various NTC thermistor 
components according to the 1st example were produced. Moreover, the 
resistance and resistance dispersion of an NTC thermistor component which 
were acquired by doing in this way were evaluated. A result is shown in the 
following table 1. 

[0037] For the comparison, the same ingredient as the NTC thermistor 
component of the above-mentioned example was used, and the conventional 
opposed type NTC thermistor component 67 of this dimension and the laminating 



mold NTC thermistor component 71 were produced. Also in this conventional 
opposed type NTC thermistor component 67 and the laminating mold NTC 
thermistor component 71 , the number of laminatings of an internal electrode was 
changed, and what has the internal electrode of various number of sheets was 
produced, and resistance and resistance dispersion were evaluated. A result is 
collectively shown in the following table 1. 
[0038] 
[Table 1] 
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[0039] Since resistance is determined by the gap with an opposed type NTC 
thermistor component so that clearly from Table 1, it is resistance dispersion 
R3valve flow coefficient. It can be made small. On the other hand, at a laminating 
mold NTC thermistor component, it is resistance dispersion R3valve flow 
coefficient by various factors, such as a laminating gap of an internal electrode, a 
printing gap, and a cutting gap from a mother's ceramic green sheet. It turns out 
that it is very large. 

[0040] Moreover, with the NTC thermistor component produced according to the 
1 st example, if the number of laminatings of an internal electrode is the same, it 
turns out that an NTC thermistor component with very small resistance can be 
offered compared with an opposed type NTC thermistor component, so that 
clearly from Table 1 . 

[0041] In addition, with an opposed type NTC thermistor component, although 
low resistance-ization can be attained by increasing the number of internal 



electrodes, in order to lower less than [ 1kohm ] and resistance, it turns out that 
the laminating of most number of the internal electrodes must be carried out, 
therefore a thickness dimension increases. 

[0042] Moreover, in the NTC thermistor component concerning the 1st example, 
various the number of the internal electrodes which consist of the 1st and 2nd 
counterelectrode is changed, and it is resistance and resistance dispersion 
R3valve flow coefficient. It measured. A result is shown in drawing 6 and drawing 
7 . 

[0043] According to this invention, by increasing the number of sheets of an 
internal electrode shows that resistance may be reduced remarkably so that 
clearly from drawing 6 and drawing 7 . Therefore, by fluctuating the number of 
the internal electrodes which have the 1st and 2nd counterelectrode according to 
an application shows that the NTC thermistor component of especially low 
resistance which has desired resistance can be manufactured with high precision. 
[0044] The 1st and 2nd external electrode 7 and 8 wears, preferably, Sections 7a 
and 8a consist of NTC thermistor components 1 of the 1st example so that it may 
not overlap in the counterelectrode connected to lower part potential, and the 
thickness direction, and dispersion in resistance is further reduced by it. This is 
explained with reference to drawing 1 and drawing 8 . 

[0045] In the NTC thermistor component 1, the 2nd external electrode 8 wears, 
and as shown in drawing 1 , section 8a is arranged so that 1st counterelectrode 
3a connected to another side potential may not be overlapped in the thickness 
direction, this structure ~ setting - wearing - from the outside surface on end- 
face 2e of die-length [ of section 8a ] L8, i.e., the 2nd external electrode, -- 
wearing - tip P1 of section 8a up to - the horizontal distance of the tip of section 
8a and 1st counterelectrode 3a is changed, as it wears in distance and a list and 
is shown in the following table 2 - making - resistance R and dispersion R3valve 
flow coefficient of resistance And resistance rate of change was evaluated. In 
addition, resistance rate of change is a value on the basis of the case where the 
above-mentioned lap die length is -0.2mm. 



[0046] Moreover, the NTC thermistor component 1 1 to which it wears and section 
8a overlaps 1st counterelectrode 3a by die length of X= +0.1 mm in the thickness 
direction for the comparison as shown in drawing 8 is produced, and they are 
resistance R and resistance dispersion R3valve flow coefficient similarly. It 
measured and resistance rate of change was evaluated. A result is collectively 
shown in Table 2. 
[0047] 
[Table 2] 
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[0048] With the NTC thermistor component 1 1 shown in drawing 8 , it turns out 
that the external electrode 8 wears, and it changes a lot compared with the case 
where resistance does not overlap since section 8a overlaps 1st 
counterelectrode 3a connected to another side potential in the thickness direction 
so that clearly from Table 2. When in other words counterelectrode 3a of the 
external electrode 8 to wear and by which section 8a is connected to another 
side potential is overlapped in the thickness direction, and the die-length 
dimension of this ****-ed 8a varies, it turns out that resistance varies greatly. 
[0049] Therefore, they are resistance R and resistance dispersion R3valve flow 
coefficient as mentioned above preferably by the external electrode's 8 wearing, 
and arranging section 8a so that it may not overlap in counterelectrode 3a and 
the thickness direction in which it connects with another side potential. It turns 
out that it can decrease further. 

[0050] Moreover, the external electrode 8 wears with the NTC thermistor 
component 1 of the 1 st example, and it is the tip P1 of section 8a. Tip P2 of 



counterelectrode 3a connected to another side potential The distance of a 
between found out influencing dispersion in resistance. Preferably, it sets to this 
invention and is the above P1 and P2. It is made larger than the dimension g of 
the gap between 1st counterelectrode 3a of the same internal electrode, and 2nd 
counterelectrode 3b, and the distance of a between is resistance dispersion 
R3valve flow coefficient by it. Reduction can be achieved. 
[0051] The dimension g of a gap is set to 0.25mm in the NTC thermistor 
component 1 of the 1st example. The 2nd external electrode 8 wears and the 
die-length dimension of 0.3mm and 2nd counterelectrode 3b is set to 0.05mm for 
die-length L of section 8a. It is P1 and P2 by changing thickness t (referring to 
drawing 1 ) of the thermistor layer between counterelectrode 3a and the top face 
of the thermistor element assembly 2, as shown in the following table 3. The 
distance of a between was changed and dispersion in resistance was evaluated. 
A result is shown in the following table 3. 
[0052] 
[Table 3] 
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[0053] It is P1 and P2 so that clearly from Table 3. When the distance of a 
between is larger than the gap length dimension g, it is resistance dispersion 
R3valve flow coefficient. It turns out that it can be made small. 
[0054] (The 2nd example) Drawing 9 is the sectional view showing the NTC 
thermistor component concerning the 2nd example of this invention. 
[0055] The internal electrode of four layers consists of NTC thermistor 
components 31 in the rectangular parallelepiped-like thermistor element 
assembly 2. But the internal electrodes 32 and 33 located in the center of the 



thickness direction are connected to the 1st and 2nd external electrode 7 and 8, 
respectively. That is, it replaces with the 1st and 2nd counterelectrode 4a, 4b, 5a, 
and 5b of the NTC thermistor component 1 shown in drawing 1 , and the above- 
mentioned internal electrodes 32 and 33 are used. About other points, since it is 
the same as that of the NTC thermistor component 1 , it omits [ part / same ] by 
using explanation of the 1st example by ****** which attaches the same reference 
number. 

[0056] Like the NTC thermistor component 31, there is not necessarily no need 
that all internal electrodes are formed with the 1st and 2nd counterelectrode, and 
it may combine the internal electrode connected to the 1st or 2nd external 
electrode by turns like the case of the conventional laminating mold NTC 
thermistor component in addition to the internal electrode which consists of the 
1st and 2nd counterelectrode the proper number of sheets. 
[0057] Also in this case, in the above-mentioned laminating mold NTC thermistor 
section, reduction of resistance can be aimed at according to increase of the 
number of laminatings in the part and list which can control dispersion in 
resistance with high precision with a gap g, and are constituted like an opposed 
type NTC thermistor component with the 1st counterelectrode, the 1st 
counterelectrode of other height locations, or an internal electrode. 
[0058] Therefore, like the NTC thermistor component 31, the 1st and 2nd 
counterelectrode and the internal electrode of a laminating mold NTC thermistor 
component can be combined suitably, and it is arbitrary also about the 
combination direction. 

[0059] But it is desirable like [ it is desirable and ] the NTC thermistor component 
31 to arrange the 1st and 2nd counterelectrode 3a, 3b, 6a, and 6b in the 
thickness direction outermost layer. With the internal electrode of a laminating 
mold NTC thermistor component, and the internal electrodes 32 and 33 
constituted similarly, it is hard to produce dispersion in the resistance by such 
cause to dispersion in resistance arising with the distance between the tip and 
the external electrodes 8 or 7 connected to another side potential in the opposed 



type internal electrodes 3a, 3b, 6a, and 6b. 

[0060] (The 3rd example) Drawing 10 is the sectional view showing the NTC 
thermistor component concerning the 3rd example of this invention. The NTC 
thermistor component 41 has the configuration which has arranged the two-layer 
internal electrode in the thermistor element assembly 2, and each internal 
electrode has the 1st and 2nd counterelectrode, respectively. That is, the 1st 
counterelectrode 42a and 2nd counterelectrode 42b are formed up, and 1st 
counterelectrode 43a and 2nd counterelectrode 43b are formed caudad. 
Moreover, Counterelectrodes 42a and 43b are connected to the 1st external 
electrode 7, and Counterelectrodes 42b and 43a are connected to the 2nd 
external electrode 8. Therefore, since it not only can achieve reduction of 
resistance dispersion, but 1st counterelectrode 42a and 1st counterelectrode 43a 
overlap through the thermistor layer like the NTC thermistor component of the 1st 
example, low resistance-ization can also be achieved. That is, the NTC 
thermistor component 41 is equivalent to the example by which the NTC 
thermistor component of this invention was simplified most. 
[0061] 

[Effect of the Invention] According to invention according to claim 1, it has the 1st 
and 2nd counterelectrode with which at least one internal electrode separated 
the gap, and countered in the same flat surface. Since a part of 1st 
counterelectrode [ at least ] is arranged so that it may overlap in the internal 
electrode connected to the opposite potential of a different height location 
separated through the thermistor layer, and the thickness direction, It not only 
can reduce dispersion in resistance like the conventional opposed type NTC 
thermistor component, but it can aim at reduction of resistance like the 
conventional laminating mold NTC thermistor component by the lap of the 1 st 
counterelectrode of the above, and other internal electrodes. 
[0062] Therefore, since it is possible to become possible to offer the NTC 
thermistor component of low resistance with high precision, and to aim at 
reduction of resistance and its dispersion according to electrode structure, the 



resistance of the large range can be acquired using the thermistor ingredient of 
the same B constant. Since in other words the NTC thermistor component of 
various resistance can be supplied using the same NTC thermistor ingredient for 
resistance, the degree of freedom on the circuit design by the side of a user can 
be raised effectively. 

[0063] According to invention according to claim 2, since the internal electrode 
which consists of the 1st and 2nd counterelectrode is arranged among the 
internal electrodes of two or more layers at both the maximum upper layer, and 
lowest both [ one side or ], it is hard to produce dispersion in the resistance by 
the distance between the external electrodes connected to another side potential. 
[0064] According to invention according to claim 3, since all internal electrodes 
are constituted so that it may have the 1st and 2nd counterelectrode of the above, 
they become possible [ reducing dispersion in resistance further ]. 
[0065] Since according to invention according to claim 4 it is arranged so that the 
counterelectrode connected to the 1st or 2nd external electrode may not lap with 
the 2nd or 1st external electrode in the thickness direction, dispersion in the 
resistance by the distance between these can be reduced, and dispersion in 
resistance can be reduced further. 

[0066] According to invention according to claim 5, since distance between the 
1st or 2nd external electrode and the internal electrode connected to the 2nd or 
1st external electrode is made larger than the magnitude of the gap between the 
1st of this internal electrode, and the 2nd counterelectrode, it becomes possible 
[ reducing dispersion in resistance further]. 

[0067] In invention according to claim 6, since it is carried out if the width of face 
of the 1st counterelectrode is the width of face and ** of an internal electrode 
which were separated through the thermistor layer, it becomes possible to 
reduce effectively dispersion in the resistance resulting from the laminating gap 
of the cross direction and the printing gap of an electrode in a production process. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the NTC thermistor component 
concerning the 1 st example of this invention. 

[Drawing 2] The decomposition perspective view showing the ceramic green 
sheet used in the production process of the NTC thermistor component of the 1st 
example, and an electrode configuration. 

[Drawing 3] The schematic-drawing-perspective view for explaining the process 
which carries out the laminating of the ceramic green sheet of two or more 
sheets in the production process of the NTC thermistor component of the 1st 
example. 

[Drawing 4] (a) And (b) is each top view for explaining the structure where the 
width of face of a counterelectrode was changed. 

[Drawing 5] (a) And (b) is each perspective view for explaining the modification of 
the flat-surface configuration of a counterelectrode. 

[Drawing 6] Drawing showing the relation between the number of laminatings of 
an internal electrode, and resistance in the NTC thermistor component of the 1st 
example. 

[Drawing 7] It sets for the NTC thermistor component of the 1st example, and is 
dispersion R3valve flow coefficient of the number of laminatings of an internal 



electrode, and resistance. Drawing showing relation. 
[Drawing 8] The sectional view for explaining the structure prepared for the 
comparison in which ****-ed [ external electrode ] overlaps the counterelectrode 
in the thickness direction. 

[Drawing 9] The sectional view showing the NTC thermistor component 
concerning the 2nd example of this invention. 

[Drawing 10] The sectional view showing the NTC thermistor component 
concerning the 3rd example of this invention. 

[Drawing 1 1] The sectional view showing an example of the conventional 
opposed type NTC thermistor component. 

[Drawing 12] The sectional view showing other examples of the conventional 
opposed type NTC thermistor component. 

[Drawing 13] The sectional view showing the conventional laminating mold NTC 
thermistor component. 
[Description of Notations] 

1 ~ NTC thermistor component 

2 ~ Thermistor element assembly 
2a-2c -- Thermistor layer 

2d, 2e -- End face 

3a, 4a, 5a, 6a - The 1st counterelectrode 

3b, 4b, 5b, 6b -- The 2nd counterelectrode 

7 8-- The 1st, 2nd external electrode 

7a, 8a - An external electrode wears and it is the section. 

31 -- NTC thermistor component 

32 33 - Internal electrode 

41 -- NTC thermistor component 
42a, 43a -- The 1st counterelectrode 
42b, 43b -- The 2nd counterelectrode 
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xz & . 

[ 0 0 3 3]iit,H5(a) t^-j: a ^1 , m 

2cr>M\^mm3a, 3b«:|)tl -b^S>y77' 

y-yy-b9bco^t}i^i>ii^tfc^T, 
v77'v~yi/~b^mzm&imm &! , 3b, 

ZmfXiikW tCDkotZ^mma, , 3bi Sr 
^(tSdttiO. mi, g2^1S3a, 3bt0 

ffil , H2<7)MftmS3a, 3bO±fM(l 
-b7 3'y^^'U-yy-f9bI; <9ifS^'R<$^T^ 

[0 0 34] 05 (b) tCiKt-idt. mi , 

m 2 COM ftmffi 3a, 3b^\ 5fe WtSC ^ t^jf L-n- 
^lifg3a 2 , 3b 2 £^rrs<L#Ki:LTi>J: 
i^iatffil, fff2^|fil«ff3a, 3b£<L 

[0035];w;, afrW^^MtS^'^ . m 1 ^ 
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m\m N T C tf- S .X 9 «t !c j; i iff , «M ft * -» 
■t- 5 X?S*2 S-fMt l> fcabfc, M n , Ni, C o 

b-6 a, 6b^^fLmEP«'JtT^I>-t^S v^^'U 

nft-fe5Sv^ l J-^-N9a-9d (03) 
ML. WJ LTV ^ v ^S^feS^-lr 

5S7?/'J-^-b9a £±Tfc«JI Lfc . 
[0 0 36] ±fE<7)i a t;LT#^i^«Jf*£M)£ 
U #^ti*r9--5.x?3gfc Agi0=3rl»«fli$-^ 

fc. ±IS^J;5tLT, mi<7)^J6M^NTC-tf-ix 

- 1 rffi^i. mmnnn&frtezft 



t LTf# ^ N T C Hf- 3 X * «^ COffiKffi&V'ffiK 

[00 37 ] ifct&Z)fcftfc:. ±IE»4MONTC-tf-S 

NTCt-U^if6 7&V'»JlSNTC-tf-SX^ 
*?7l£#ML£« ^W»f)^lNTCt-U 
?fl^6 7MX«MSNTC^-$X?St^7 

%mmhtz. ^^tie^si cittst. 

[0038] 
[ftl] 
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0. 5 0 


1 5 
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0. 2 5 


3. 6 
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0. 3 2 


1 5 
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3. 4 
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[0 0 3 9] mifrt>tyt,fr%£o^ *f|nMNTC-tf 
- 5 X ^m^Tli , ^> ■■/ 7° tz J: 0 jgfitffijJrtfcseS iiS 
ffiffitf&o&R 8CV £'KKL#s. i^twt 

lmilSNTC-9--SX^3lTOi, ftST««OliJi 

[0 04 0] ifc, Sls^t^^iot, glOl 
JfcMfcf^ T^K $ tit: N T c tf- s x m^-X'ii , ft 

[004 1 ]^, MftMNTC-?-5X?St^T1±. 

[0 04 2] ttz, ^ltfOHfiSMt^SNTC-^— 5X 

3c. £8I£U;. I£H£06, 07t*-f. 
[0 04 3] H67KW^BJ^&J;3^ rtgBfl; 



it* # : I < fiTJWJ _ t jWm!W& . i'i . Witt:: 

mix. mi, &2<r)tt$mmzicrz>mvm<mz 

K<7)NTC-9--Sx^g|^SJf»JKt»itL#l.;i:^ 

[0 044] mi^Jfi^NTC^-SX^S^lt" 
(i. mi, ®2X)^i5€S7, 8^ffi0gP7a, 8a 

Hl&y ; 'll8^#EiSLT, IJiBJ-tS. 
[0045] NTCHf-SX^^l tfc^T, ^2t0 
^gP€S8^S0gP8a(±. 0 1 t^-fi a 

mzwmzti&mi<?)tt$]VM3 atm^^z^^x 

T, tD38a£?)I§L, t-^^2^gpmS8^ 
SI2e ±^^h^H^^ ^ig 0 8 a P i t X<m 

m. &mzm^m8a<7)9tmtmimfomm3akco 

a. %t$m&mtti.. mm^iomtf-o. 2m 

mxh^m^mmt tfzmxhi. 

[oo46] ttz. Ym^tzmz. msiz^i-X oiz. 
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= +0. lmmOl§t'I^ > )^tU§NTCt-S [0047] 
-X^S^l l£fSSU ffiffiffiR. ffiffifcfto [H2] 
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[0 048] g2*>tif.mat, @8^5hL£N 
TCf-S^^ffl ltlt ^^80* 9 3 8 a 
fW«Gtff^§ixl>m 1 co*ffW33 a fc/?^ 
fttti weSfc 0 ^ X ^ h tz#> . fiffiffi^m 0 
T V ^ V ^ Wb^T^i < mt-fl Z b . W 

l^Uftf^ 7f-i5*E8CD}ft>9SI58 a#fl!dr«fifc:fiSa 
§tll>Mr&Mffi3 a feff^fttMvtfi&O-^-O^ 

sift o is 8 a«i^w^o< tummfi 
3 a h WKfinz&wzm: * 0 izsstrt 

[0 0 5 0] mi^JfiMONTC-tf-SX^S 
? 1 Tii. ^htPtS 8 COM DSP 8 a C05tS P l t , ffi* 

mfitfSM$tn»M^ms3 aco^p 2 fcc«« 
ffiKfflco(fto§ tijs-f § - 1 * jib ut. m 

L<ii, 3fE^ti3^-C(i, JiiEPi , P 2 ^SE«I 
(i. ^-^«SCD®lC0M^l€S3at®2C0Ml^€ 
g3bhcOP B 1cO^>-y7W£gi;9i^<£tU * 
tilz£ oTffiffiff tol R 3C v coffi«^^5t-f C fc a J *C 

[0 0 5 1 ] mi«0HSSM«0NTC^-5X^*^lt 
fc^t, ^77OtSg^0. 2 5mmfcU KI2CD 
^hgpmSSCDMDSPSaCO^SLSrO. 3mnu 3&2tf> 
M^mS3bC04i§^^ 0. 05mmtL Mt^mS 

3 & k't~$.x?m{fc2cr>±.mtcomcD'y--$x?mco 

J¥^t (H1#K) £TfE<^3fc5rtJ:dfc:£tiI§-£ 

sifctiOPi , p 2 ^mm^mt^x. mm 

[0 0 52] 
[S3 3 
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[00 53] S3a^BJ^^j;dt, Pi , P 2 TalCO 
[0 0 54] (^2£0HJtM) 139 ti, JfWmW,2cr) 

mmmm s n t c if- s * £siwhht-£> 

So 

[00 5 5 ] NTCtf- 5X^*^3 

co-9— ^x^mm^z, Ampmnmmmmztix 
^s. t-^fct. »^73^^*^iat-i>^gp«ffi3 

2, 3 3Ji, ^^m, mi, ^2C07^mS7, 8t 

^ffl^l, H20*ffttt«4a, 4b, 5a, 
5 b \iZ\XLX , JifBF^&Pmffi 3 2, 3 3 ^ tfrC ^ 
So *<^<9j5teo^TJ£, NTC^-SX^fS^l t 

SrftfS - t i 0 , SI l coMfeMcolFJ^Sfflt-S ; 

[00 56 ] NTCf-5X^If3 1<7)± dfc. 
^rttPmS^l , il2 0Mft€ST"ffM$tl!>£« 
^•fLt^<. mi, m2CO^€ST«§^l»^li5 

fc |5lSt3c7itm l & fdiM 2 eo^«BitS^$^ 

F^gtsmn^ ws.cotkm.m^h^x h&w 

[0057] Z<Di^[ZHV^Xh, M^]MNTC-tf-S 

x?mTtmmiz, *)&mma^% 
zmmmizwuM-fi Z k frX^ , torn 1 co^ms t 
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fc, HI, H20*Wtffifc, *ilMNTC^-SX^ 

[0 0 5 9] fcofcfc, L<li, NTCf-SX^ 
^ti3a, 3b, 6a, 6 b^ffiSt5ifc**ai t 
BSc§^lT^| ) ^mS3 2, 33T"«. -e^st . flU 

S3 a, 3b, 6 a, 6bTli, £<7)J; o =5rJBHt i & 

[0 0 6 0] (H3^JtW) 01 0i±. *^BJC0H3 
«0H8SW3ffi4 NTCI?"- 5 ^sS^3r*ttfTffi0T'& 
5. NTCt-^^4 1IJ, -9"-5^^«ft2rt 

^\Z% 1 0)fcf|&HW64 2 a , gg2<7)*tfrfl$i4 2 

b^ffM^ixTfeo, r^zmicoM^\mm4 3atm 

^hgP«S7 tMr&]«ffi4 2a, 43 b**, ^2^hg|5« 
flE8K*ffi]1W64 2 b , 4 3 atfg&HSfVO^. 
T, mi^ll«ONTC-9--SX^*^fc|5l#t, £ 
tlttf £>ffi«£|&: WI5^lttt< , $ 1 <9*f ft 
1W64 2 a tl§ 1 OMr&lttS4 3at^-SA^IJ 

[0 0 6 1 ] 

i^is^mi, m2^[6jms&WL, mio^ms 
MNTct- 5 t mmizmnmif ^% £ 

[0 0 6 2] fiEot, S«St«ffi<7)NTC-9--5X 
JS^tEffltOffiffiffl ^#l> ; b frXZ h . w^Jt^ixif , 



h<7)x\ ^-^-\mzmm^m\±.m&mmm 

[0063] mm,2 izmmco^z^mi.. mi, m 
2 mftmmfr p> tc & asm** . Assm®^ 
a *>«±Ji t mmo^tfzMM^ztm $ *ro 
<dx\ mnmzmmztimmnmttDm^mmizi: 

[0064] m&StZafflnmiizMf. ^T»rt 

mnm\ ±sm 1 . n 2 ^mi^hs^ ir-f § i 3 

[0065] tf*ii4 ^im^m^xmf. mitt: 
urn 2 co^mwzmm^tLtzM^mm^K m2±tz\± 
mimmmmtm&iTfoizti^xm^w^oizm 
mtix^&<7)x\ zti mmnm&iz x h wmm\t 

[00 66 ] 5 ^IEK^0J?t ® 1 1 tz 

\sm2m%mmt , m2±tz\±m 1 ^mst^ 

Mb%&, 

[0067] 6 tztmnftwxte. m i comm 
mnmtfv- zxfmzjrixmxtifLtz ^VM<^m 
bm^^tix^itzisb, mjnizi5ftmufo<m 

wmMzfomz z b mmt% h . 

[an ^m^m i vmmmim i>NTc-tf-sx^ 

i m 2 ] m i commm?) n t c -9-- s x ositx 

[ 0 3 ] m 1 vmmm?) n t c -9-- $ x o^itx 

[@4 ] ( a ) m ( b ) a, ft$mm?>mmt># 

[05 ] (a)M(b)tl M^mSOTHff^O^ 
[06] miO^JSM^NTC-tf-SX^S^tfeV^ 

[07] mi^mtmi^NTc^-^x^mnztsY^ 

[08 ] ^mmmm 0 mpn^mmbm^^zn^x 
m%y^xuum<otztbmMitzmmmm-t& 

[09] ^%m<?fm 2 ^mmmizm 5NTct-s^^ 
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[010] *lW3^SiM(:(ISNTCt-Sx 

[Hi i ] bmmfamNTc-f-^x^m^co-M* 

[01 2] ^*£7)Ml^MNTC-9--SX^^flfi<7)M 

[01 3] #*^ilSNTC-9--SX^^^Bf 

H0 O 

[ff^OlFJ] 

1- NTCt-^^if 

2- ^-SX^«* 

[01] 



1 




[03] 



2a-2c-f-iX^I 
2d, 2e-Sl 

3a, 4a, 5a, 6a-j!l^|S|tS 
3b, 4b, 5b, 6b-®2tf>*t|ftF«K 

7a, 8a~mmm<?M*)& 

3 2, 3 3 -flaws 

4 l-NTCif-SX^S^ 

4 2a, 4 3a-miC0W^mffi 
4 2b, 4 3b-H2£7)MftmS 



[02] [06] 
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